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solution, which was fixed by the rapid cooling, has a
different specific gravity from that of the pearlite to which,
it would give rise if slowly cooled. The volume would
not, however, undergo any sudden alteration. It is very
rarely that a piece of steel is hardened throughout its
mass to the same extent, and particularly rarely in parts
made of carbon steel. This means that, in the majority
of parts, the steel part is hardened on the outside to
a greater degree than it is on the inside. In other
words, there has been some structural change in the                 ]

interior and none in the exterior of the steel, the result                 j

being that the volume change, which has taken place                 \

in the various layers of the part during the quenching,                 !

is different.    The effect of this is that, at some time during                 j

the cooling, the interior of the part has undergone  a                 j

sudden expansion, and therefore has put a good deal of
stress upon the outside layers of the part. This stress
may be quite sufficient, and under many circumstances
frequently is sufficient, to cause the part to break by the
bursting of the outside layers. The expansion of the
interior occurs when the exterior has cooled considerably,
and has become more or less rigid in consequence. It
is, therefore, less due bile, and less able to accommodate
itself to the stresses imposed without undergoing frac-
ture. Anything which tends to exaggerate the stress
produced in this way is almost certain to result in the
breaking of the part.

Having examined what takes place in a simple example,
the more complex cases may be examined. Imagine,
for instance, what occurs if a sharp notch is present in
the surface of the steel. It is well established that the
presence of such a notch will cause a loeal increase in
the magnitude of any stresses which may be put upon
the steel (see Appendix A, p. 293). The stress exerted
upon the outside of the steel by the excess volume, and
the expansion of the interior, means the existence of a
considerable stress on the steel in the outer layer. This
already considerable stress may, by the presence and form